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$EDX[LWHPLQHZDVWHVDPSOHIURP.ROOLKLOOV6DOHP7DPLO1DGXZDVFROOHFWHGZLWKDYLHZWR
FKDUDFWHUL]H DQG VWXG\ WKH DPHQDELOLW\ RI VDPSOH WR VLPSOH  SURFHVVLQJ WHFKQLTXHV WR SURGXFH WKH
SURGXFWV IRUPHWDOOXUJLFDO LQGXVWU\DQGH[SORUH WKHSRVVLELOLW\RI WDLOV LQRWKHU LQGXVWULHV OLNHFHPHQW
DQG SRWWHU\ 7KH UHYLHZ RI OLWHUDWXUH >@ LQGLFDWHG WKDW VLPSOH RUH GUHVVLQJPHWKRGV OLNH VFUHHQLQJ
ZDVKLQJSDUWLFOHVL]HUHILQLQJ:+,06FDOFLQDWLRQVDQGOHDFKLQJZHUHSUDFWLFHGGHSHQGLQJRQJDQJXH
PLQHUDO W\SHDQGLWVFRQWHQW1RUPDOO\ LW LVFODVVLILHGDVFOD\H\VLOLFHRXV IHUUXJLQRXVDQGFDOFDUHRXV
W\SH EDVHG RQ H[WHQW RI VLOLFD DQG DOXPLQRXV VLOLFDWH LURQ7L9 R[LGHV DQG FDOFDUHRXV JDQJXH 7KH






PD[LPXP/2,  >PD[@ ,URQ R[LGHV  >PD[@$O2 DQG  >PD[@ FDUERQDWHV EHVLGHV D
SRVVLELOLW\RIJHQHUDWLRQRI FDOFLWH EDVHG FRSURGXFWV 7KH UHYLHZRISURFHVVLQJRIZROODVWDQLWH>	@
FHQWUHVRQKDQGVRUWLQJDQGIORWDWLRQ
 3URFHVVHYROXWLRQIRUEDX[LWHPLQHZDVWHV
2.1. Experimental procedure 
$ERXWNJRI ORZJUDGHEDX[LWHZDVFROOHFWHGGXPSV7KHUHFHLYHGVDPSOHZDVVXEMHFWHGWR
SK\VLFDO FKDUDFWHUL]DWLRQ IHHG SUHSDUDWLRQ DQG VDPSOLQJ WHFKQLTXHV DV SHU VWDQGDUG SURFHGXUHV




2.2. Results and discussion 
2.2.1. Characteristics of the sample
7KH DV UHFHLYHG VDPSOHZDV \HOORZLVK WR UHG FRORXUHG VRIW OXPSVZLWK FRQVLGHUDEOH VWLFN\
ILQHV7KHVSHFLILFJUDYLW\RIVDPSOHZDVaDQGEXONGHQVLW\ZDVWP7KHVDPSOHZDVPRLVWDQG
ZDVQRWVRIUHHIORZLQJLQQDWXUH7KHUHSUHVHQWDWLYHVDPSOHDVVD\HG$O2>7@6L2
 UHDFWLYH 6L2  )H2  7L2 DQG  /2, 7KH VDPSOH FRQWDLQHG PDLQO\
JLEEVLWH ZLWK VXERUGLQDWH DPRXQWV RI JRHWKLWH DQG FOD\ 4XDUW] KHPDWLWH LOPHQLWH RFFXUV LQ WUDFH
DPRXQWV&KDUDFWHUL]DWLRQDQGDPHQDELOLW\WHVWLQGLFDWHGWKDWFOD\H\IHUUXJLQRXVEDX[LWHLVDPHQDEOHWR
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3URGXFW :W *LEEVLWH &OD\ ,URQR[LGHV 4XDUW] 2WKHUV
'LDJQRVWLFOHDFKWHVW
+RW+&OOHDFKUHVLGXH      
+RW1D2+OHDKUHVLGXH      
)HHG>PHVK@      
3DUWLFOHVL]HUHILQLQJDQG)UDQW]LVRG\QDPLFPDJQHWLFVHSDUDWLRQRIVDQGV
0DJQHWLF>@      
1RQ0DJQHWLF>@      
6OLPH      
+HDG&DO>@      




OHDFK FRQWDLQHG PDLQO\ IHUUXJLQRXV LPSXULWLHV ZLWK PLQRU DPRXQWV RI VLOLFHRXV PDWHULDO $OVR
VFUXEELQJ RI PHVK UHSUHVHQWDWLYH VDPSOH DQG GHFDQWDWLRQ RI VOLPHV>PLFURQV@ \LHOGHG VDQGV
ZLWK OHVV FOD\ FRQWHQWZLWK UHODWLYH HQULFKPHQW RI DOXPLQLXPPLQHUDOV LQGLFDWLQJ WKH DPHQDELOLW\ RI
VDPSOH WR SDUWLFOH VL]H UHILQLQJ 7KH GULHG VDQG IUDFWLRQ ZDV VXEMHFWHG WR )UDQW] LVR G\QDPLF KLJK
LQWHQVLW\ GU\PDJQHWLF VHSDUDWLRQ DWa7HVOD LQWHQVLW\7KHQRQPDJQHWLF IUDFWLRQ FRQWDLQHGPDLQO\
DOXPLQLXP PLQHUDOV ZLWK PLQRU DQG DFFHSWDEOH DPRXQWV RI TXDUW] ZKLOH WKH PDJQHWLF IUDFWLRQ
FRQWDLQHG PDLQO\ FRORXUHG ,URQ R[LGHV ,QFLGHQWDOO\ 'XWWD HW DO  ,%0  1DQGL HWDO









VLOLFD FRQWHQW VKRXOGEH UHGXFHGDQG LV SUHIHUUHG WR UHGXFWLRQRI)H FRQWHQW(YHU\NJ LQFUHDVH LQ
UHDFWLYH VLOLFD FRQWHQW LQ OHDFKLQJ UHVXOWV LQ  NJ LQFUHDVH LQ FRQVXPSWLRQ RI 1D2+ UHDFWDQW
>GLVFKDUJHGLQUHVLGXH@EHVLGHVORVVRINJRIDOXPLQD>SURGXFW@GXHWROHDFKLQJRIUHDFWLYHVLOLFDDQG
VLOLFHRXVDOXPLQDWHVZLWK1D2+DQGVXEVHTXHQW UHDFWLRQRI VLOLFDWHVDQGDOXPLQDWHVRI1D UHOHDVLQJ
1D2+ WR HQYLURQPHQW 7KH DV UHFHLYHG VDPSOHZDV VXEMHFWHG WR VL]H DQDO\VLV ZKLFK LQGLFDWHG WKDW
SDVVLQJVL]HRIPPSDVVLQJVL]HRIPPSDVVLQJVL]HRIPPDQGVOLPHV
)XUWKHUWKHDPHQDELOLW\WHVWGDWDLQGLFDWHGWKDWWKHFOD\H\LPSXULW\FRXOGEHUHGXFHGE\UHMHFWLQJVOLP\
FOD\ LQ VOLPHV +HQFH WKH WHVW ZRUN ZDV FRQFHQWUDWHG WR VLPSOH ZDVKLQJ SURFHVV 7KH SURFHVV
FRPSULVHGRIZHWVFUXEELQJDVUHFHLYHGVDPSOHDQGZHWVFUHHQLQJRYHUPPVFUHHQ7KHVFUHHQRYHU
VL]HFRQVWLWXWHVWKHFRQFHQWUDWHIRUXVHLQORFDOPHWDOOXUJLFDOVPHOWHUV7KHVFUHHQXQGHUVL]H>PP@


















´     
´     
´     
´     
´     
     
     
     
     
     
0HW&RQF&     
&HP&RQF&     















    
    
    
    
    
    
'PLFURQV   
 3URFHVVHYROXWLRQIRUZROODVWRQLWHPLQHZDVWHV
3.1. Experimental procedure 
/RZJUDGH:ROODVWRQLWHVDPSOHVIURP6LURKL5DMDVWKDQZHUHUHFHLYHGZLWKWKHDLPRIHYROYLQJD
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EHQHILFLDWLRQSURFHVVWRSURGXFHFHUDPLFJUDGHZROODVWRQLWHFRQFHQWUDWHFRQWDLQLQJZROODVWRQLWH!
DQG WUDFH DPRXQWV RI FDOFLWH LURQ R[LGHV DQG FOD\ > HDFK@ 7KH DV UHFHLYHG VDPSOH ZDV VWDJH





IORDW ZDV VXEMHFWHG WR:HW +LJK ,QWHQVLW\ PDJQHWLF VHSDUDWLRQ >(ULH]&DUSFR@ WR UHPRYH PDJQHWLF
LPSXULWLHV 7KH IHHG DQG SURGXFWV DIWHU GHZDWHULQJ IROORZHG E\ GU\LQJZHUHZHLJKHG VDPSOHG DQG
VXEMHFWHG WR FKDUDFWHUL]DWLRQ VWXGLHV  6XOSKXULF DFLG ZDV XVHG WR DGMXVW S+ WR  2OHLF DFLG
>%'+@ZDVVDSRQLILHGZLWK1D2+>%'+@VWRLFKLRPHWULFDOO\WRJHWVRGLXPROHDWHVRDSWREHXVHGDV
FROOHFWRU
3.2. Results and discussion
3.2.1. Characterization studies 
7KHDVUHFHLYHGVDPSOHFRQVLVWHGRIZKLWLVKJUD\FRORXUHGKDUGDQGFRPSDFWOXPSVRIPPPD[
VL]HZLWKFRQVLGHUDEOHILQHVZLWKEXONGHQVLW\RIWPDQGRDQJOHRIUHSRVH7KH%RQG¶VEDOOPLOO
ZRUN LQGH[ZDV IRXQG WR EH .ZKVKRUW WRQ  7KH VDPSOH FRQWDLQHGPDLQO\ ILQH JUDLQHG DFLFXODU
ZROODVWRQLWH LQWLPDWHO\ DVVRFLDWHG ZLWK VXERUGLQDWH WRPLQRU DPRXQWV RI ILQH JUDLQHG DJJUHJDWHV RI
FDOFLWH TXDUW]  ,URQ R[LGHV FOD\ DQG IHOGVSDU RFFXU LQPLQRU WR WUDFH DPRXQWV DQG RFFXU DV ILOOHUV





ZHUH VWDJHZHW JURXQG LQ URGPLOO WR  PHVK VL]H DQG VDPSOHVZHUH VXEMHFWHG WR VL]H
DQDO\VLV7KHJULQGDELOLW\GDWDLQGLFDWHGWKDWWKHVDPSOHZDVPHGLXPVRIWLQQDWXUH
3.2.2. Effect of mesh of grind 








6WDJH &HOOJPV 5SP 5HDJHQW 'RVDJHNJW &7PLQ )7PLQ
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&RQFHQWUDWH   




)ORDWUHMHFW   
&RQFHQWUDWH   
+HDG&DO   




)ORDWUHMHFW   
&RQFHQWUDWH   
+HDG&DO   
3.2.3. Effect of collector dosage 
)ORWDWLRQWHVWVZHUHFRQGXFWHGYDU\LQJFROOHFWRUVRGLXPROHDWHIURPNJWDW02*RI
PHVKS+RIZLWKNJW+627KH UHVXOWVDUHJLYHQ LQ7DEOHZKLFK LQGLFDWHG WKDW WKH/2,
FRQWHQW UHGXFHGZLWK VRGLXP ROHDWH GRVDJH NJW ROHDWH ZDV FKRVHQ  7KH IDOO LQ JUDGH LQ ORZHU
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
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+HDG&DO   









6WDJH &HOOJPV USP 5HDJHQW 'RVDJHNJW &7PLQ )7PLQ
5)   6RG2OHDWH  HDFK HDFK
6WDJH &HOOJPV USP S+ 5HDJHQW 'RVDJHNJW &7PLQ )7PLQ
5)    6RG2OHDWH  HDFK HDFK
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
)ORDWUHMHFW   
1RQIORDW   
+HDG&DO   
3.2.6. Reduction of Fe values in Wollastonite non-float concentrate by WHIMS 
7KHRSWLPXPIORWDWLRQWHVWVDWPHVKRIJULQG'PLFURQV6S+XVLQJNJW+62DV
S+PRGLILHU DQG NJW VRGLXPROHDWH DV FROOHFWRU \LHOGHG DZROODVWRQLWH FRQFHQWUDWH DVVD\LQJa
ZROODVWRQLWH )H2 DQG  /2, ZKLFK IDLOHG WR PHHW FHUDPLF JUDGH GXH WR IHUUXJLQRXV
LPSXULWLHV7KHQRQIORDWZDV VXEMHFWHGZHW KLJK LQWHQVLW\PDJQHWLF VHSDUDWLRQ XVLQJ(ULH] ±&DUSFR
;/DW*DXVVLQWHQVLW\WRUHPRYHWKHIHUUXJLQRXVLPSXULWLHV7KHUHVXOWRIILQDOWHVWLVJLYHQLQ
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
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)ORDWUHMHFW   
1RQIORDW   
+HDG&DO   
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&RQGLWLRQV0HVKRIJULQGPHVK)ORWDWLRQS+66XOSKXULFDFLGNJW

6WDJH &HOOJPV USP 6 5HDJHQW 'RVDJHNJW &7PLQ )7PLQ







/2, )H2 /2, )H2
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0DJUHMHFWV     
)ORDWUHMHFWV     
+HDG>&DO@     




RI 5RXJKHU WDLOV DW  JDXVV 7KH UHVXOWV DUH JLYHQ LQ 7DEOH  7KH DERYH IORWDWLRQ ±:+,06
SURFHVV\LHOGHGDFHUDPLFJUDGHFRQFHQWUDWHDVVD\LQJ&D26L2)H2$O2DQG





6WDJH &HOOJPV USP 6 5HDJHQW 'RVDJHNJW &7PLQ )7PLQ
5)    6RG2OHDWH  HDFK HDFK
,&O       





/2, )H2 /2, )H2
:ROODVWRQLWH&RQF     
0DJUHMHFWV     
,,&O)ORDWFRFRQF     
+HDG>&DO@     
,	,,&OWDLOV5HFLU     
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